Background: Despite Uganda's recent economic success, malnutrition is still an important public health problem and little information is available on socio-economic risk factors for severe protein energy malnutrition. 
INTRODUCTION
Despite Uganda's impressive political and economic recovery, child malnutrition is still a serious problem: 37% of underfives suffer from stunting and 23% are wasted (1) . The prevalence of kwashiorkor and marasmus in Uganda seems to be on the increase(2) while 40% of infant deaths are attributable to malnutrition alone (3) . Moderate forms of malnutrition account for 34% of the infant deaths, while severe forms of malnutrition account for the remaining six per cent. The effects of malnutrition and infection on children are synergistic and their combined effect on child mortality can be devastating (4) (5) (6) . Severe malnutrition has other adverse consequences which include severity of illness, lower cognitive development, and poor pregnancy outcomes in later life (7, 8) .
Although factors predisposing children to the non severe forms of protein energy malnutrition have been studied (2, 9) , there is a dearth of information on socioeconomic factors amongst children with severe forms of malnutrition. This paper reports results of a study of socioeconomic risk factors for severe protein energy malnutrition amongst children attending Mulago National Referral and Teaching Hospital in Uganda, between October 1997 and January 1998. The general objective of the study was to determine the socio-economic factors associated with severe forms of protein energy malnutrition among children attending Mulago Hospital. The specific objectives were to compare feeding practices, health facility utilisation, and socio-demographic characteristics of mothers or caretakers of malnourished children with those of mothers or caretakers of well nourished children.
MATERIALS AND METHODS
Patients/study population: The study population included 0-60 months old children attending Mulago Hospital with a diagnosis of severe protein energy malnutrition (kwashiorkor, marasmus, or marasmus, according to the Wellcome classification(10)) and their caretakers/mothers.
Study design: This was a case control study in which malnourished children (cases) were matched for age and sex with well nourished children (controls). The controls consisted of children aged 0-60 months without malnutrition (weight for age greater than 80 % of the standard, with neither oedema nor other signs of malnutrition), and their caretakers/mothers.
Inclusion criteria: Children aged 0-60 months with severe protein energy malnutrition, according to the Wellcome classification (10) , with their caretakers/mothers were recruited into the study as cases. Controls included children aged 0-60 months matched for age and sex to the cases, and attending Mulago Hospital paediatric emergency ward (Acute Care Unit) or the out-patient unit (Mulago Hill Dispensary) with their mothers/caretakers, who gave informed consent. The weight for age of the control children had to be greater than 80% of the standard(10) without oedema.
Exclusion criteria: Children whose mothers/caretakers had not been staying with them within six months prior to the study, or those with cancer or any physical or mental condition predisposing them to malnutrition, were excluded from the study.
Ethical issues: Permission to carry out the study was obtained from the Department of Paediatrics and Child Health, Makerere Medical School, the Makerere Faculty of Medicine Research Committee, and Mulago Hospital. Written consent was obtained from the mothers/caretakers after explaining to them the objectives of the study, and all information collected on each individual was held in confidence.
Sampling and sample size: Malnourished children who fulfilled the selection criteria were consecutively enrolled into the study. They were matched with well nourished controls of similar age and sex. The controls were recruited with the help of the attendance register of the unit (Acute Care Unit or Mulago Hill Dispensary) from where the case was first seen. If there were more than two well nourished children suitable as controls, one of them was chosen using simple random sampling (11) . All the cases and controls were assigned identification numbers and their files/hospital records tagged to avoid double recruitment.
Sample size calculation was based on our knowledge of the formal education level of mothers in Kampala(1). We chose a power of 80% and 2-tailed levels of significance of 5% (95% confidence interval). Assuming 75% of control mothers/ caretakers were educated, and only 50% of the mothers/caretakers of the cases were educated(1), a sample size of 132 children (66 cases and 66 controls) was calculated using the method and formulae developed by Fleiss (12) .
Measurements: Weight: Children were weighed using United Nations guidelines (13) . The children were weighed nude to the nearest 100g using a 25kg scale (Salter Weight-Tronix Ltd, West Bromwich, West Midlands, UK) which was checked with a standard weight at the beginning of each day's session and adjusted accordingly. The pointer on the scale was adjusted to zero with a weighing sling attached before each child was weighed. Each weight was dictated by one of us (MO.) to a recorder who repeated it aloud after writing it down.
Length/height: Height for children aged 24 -60 months, and length for those below two years was measured using a stadiometer constructed according to United Nations specifications. Height was taken to the nearest 0.1 centimetre. Children below two years of age were made to lie on the stadiometer with the lower limbs extended. The head was made to lie at the zero end and the reading was taken at the heels using a sliding board.
Heights were measured by making the child to stand on the stadiometer with heels against the board, feet flat and small board placed at the highest point on the head. A questionnaire which was validated by the jury method (14) , was pilot tested before the study on children in a similar setting. The questionnaires were administered to the mothers or caretakers by one of us (M.O) or by an assistant trained to ask the questions in a local language.
The age of the children was ascertained, to the nearest month, through birth or baptismal certificates, health record cards, or through a calendar of local events like the last general election.
Statistical analysis. Data was entered into a computerised database using CDC/WHO computer software Epi Info (15) . Written informed consent was obtained from the mothers/ caretakers after explaining to them the objectives of the study. Analysis involved cross tabulations and odds ratios with their associations. Confidence intervals (95%) were obtained using categorical variables, and the Pearson Chi-squared test was used to ascertain statistical significance for categorical variables. Comparison of continuous variables was done by comparing means, and tests for significance using the t -test.
RESULTS
One hundred and thirty two children were studied, of whom 66 were severely malnourished and 66 were well nourished controls. Apart from nutrition status, and area of residence, the two groups were similar (Table 1) .
Among the socio-demographic characteristics of the care takers and mothers of the cases and controls, only age was statistically different (Table 2) . On average the control mothers/caretakers were four years older than the mothers/ caretakers of the cases. The nutrition knowledge of caretakers /mothers of the cases and of the controls was not statistically different (Table 3) .
Of the 50 cases aged 0-23 months, only 15 (50%) were still breastfeeding while 29 (58%) of the 50 controls in the same age group were still breast feeding. Lack of breast feeding was a risk factor for malnutrition (odds ratio 3.222, 95 % confidence intervals 1.31-8.02, p = 0.009). There was a thirteen fold risk of malnutrition in children whose mothers/caretakers owned no cows. While children whose mothers/caretakers owned no land had a 4.6 risk of malnutrition compared to the controls, the corresponding risk factor for malnutrition for children living in mud walled houses was 2.4 compared with children living in houses with concrete walls.
DISCUSSION
In this study we have explored some socio-economic factors associated with severe forms of protein energy malnutrition in children admitted to Mulago Teaching Hospital in Kampala, Uganda.
Surprisingly, there was no correlation between the formal education level of the mothers/caretakers and nutrition status of the children (p=0.92). This finding is different from the results of several studies from Uganda(9,16) which found a positive association between mothers' education and stunting of their children. However these studies did not investigate severe forms of protein energy malnutrition. The lack of a significant association between the mothers' education and children's nutrition status is in agreement with Nhembe and Waterston's study of causes of severe malnutrition in Harare, Zimbabwe (17) . A similar study in Nigeria (18) showed that despite high education levels of the mothers, their children still had severe forms of malnutrition. It would appear that the impact of mothers' education on nutrition status is through its ability to improve socio-economic status, health facility utilisation and greater involvement of mothers in decisions regarding child care (19, 20) .
In the current study, coming from an urban setting was associated with severe forms of malnutrition (odds ratio 3.15, 95% confidence interval 1.18-8.64, p = 0.02), and, in fact, all the malnourished urban children came from slum areas in Kampala. However, this might indicate a selection bias since residence (rural or urban) was not controlled for. Despite this shortcoming, it is apparent that there is a population of children in Kampala city who are at risk of malnutrition. In fact several studies (21, 22) have shown that even within cities, malnutrition abounds.
In this study, children with severe malnutrition came from families with low socio-economic status. For example 70% of the severely malnourished children lived in mud walled houses compared to only 48% in the well nourished group (odds ratio 2.44, 95% confidence intervals 1.13-5.32, p =0.02), a finding consistent with other studies from Bangladesh, Zambia and Nigeria (21) (22) (23) (24) . Only 5% of the households with severely malnourished children owned livestock compared with 40% of households with well nourished controls. Vella and Tomkin's study (25) in south west Uganda also established that children from households with no livestock were at higher risk of malnutrition.
The other important economic determinant of severe malnutrition seems to be lack of land ownership. Sixty per cent of severely malnourished children in the current study came from landless households, while only 28% of the well nourished children came from such households (odds ratio 4.62, 95% confidence intervals 2.09-10.3, p=0.00). This finding is consistent with similar findings from Zimbabwe (26) , Malawi (27) and south western Uganda (25) , all of which have consistently shown that children from landless households or those from households with very small land holdings are at high risk of malnutrition. These findings lend support to the theory that poverty is a very important determinant of malnutrition (28, 29) .
In the group with severe malnutrition only 23% of children aged less than two years were still breast feeding compared to 44% in the control group. This confirms findings from several studies which have shown that early cessation of breast feeding is a risk factor for severe malnutrition (30, 31) .
Surprisingly there was no association between nutrition knowledge of the caretakers/mothers and nutrition status of their children. Knowledge of weaning, duration of breastfeeding and frequency of feeding were similar in both groups. In a similar study in Nairobi, Kenya, Waihenya and colleagues (32) found that children were still at high risk of malnutrition despite adequate nutrition knowledge by the mothers. Willingness and ability to translate this nutrition knowledge into action is crucial in reducing levels of malnutrition (33) .
In this case control study we have explored the socioeconomic risk factors for severe protein energy malnutrition in children attending Mulago Teaching Hospital in Kampala, Uganda. The risk factors include early cessation of breastfeeding, failure to complete the primary course of immunisation, and coming from an economically disadvantaged household. Specifically children from landless households, without any livestock and living in mud walled dwellings were at higher risk of malnutrition. Occupation, marital status and education level of the mothers did not seem to have a significant influence on nutrition status. Despite Uganda's impressive political and economic recovery, childhood malnutrition is still a problem, with children from poor households bearing the brunt. Programmes aimed at poverty alleviation, promotion of immunisation and breast feeding will go a long way in improving nutrition status of our children.
